Clonal conditional mutagenesis in malaria parasites.
We describe here an efficient method for conditional gene inactivation in malaria parasites that uses the Flp/FRT site-specific recombination system of yeast. The method, developed in Plasmodium berghei, consists of inserting FRT sites in the chromosomal locus of interest in a parasite clone expressing the Flp recombinase via a developmental stage-specific promoter. Using promoters active in mosquito midgut sporozoites or salivary gland sporozoites to drive expression of Flp or its thermolabile variant, FlpL, we show that excision of the DNA flanked by FRT sites occurs efficiently at the stage of interest and at undetectable levels in prior stages. We applied this technique to conditionally silence MSP1, a gene essential for merozoite invasion of erythrocytes. Silencing MSP1 in sporozoites impaired subsequent merozoite formation in the liver. Therefore, MSP1 plays a dual role in the parasite life cycle, acting both in liver and erythrocytic parasite stages.